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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a TN(twisted nematic) liquid 
crystal device which can use a conventional orienting film material and 
employs a stable orientation 4-division system. 

SOLUTION: Nematic liquid crystal 6 containing a chiral material having 
twist structure is charged between two substrates 1A (1B). One substrate 
1 A have rectangular pixel electrodes 2 surrounded with scanning lines and 
signal lines arranged in matrix. The liquid crystal is oriented along the long 
sides in two diagonal areas among four areas 7, 8, 9, and 10 of a pixel 
electrode 2 and along the short sides in the other two areas. The other 
substrate (1B) has the liquid crystal oriented while twisted in the areas m^i-s% ? 



corresponding to the four areas 7-10, and in the respective areas 
corresponding to the four areas 7-10, a liquid crystal molecule long axis is 
present extending from a corner part of the rectangular pixel electrode 2 
along a diagonal. 
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* NOTICES* 
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1. This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal panel with which it fills up with the pneumatic liquid crystal containing the 
chiral ingredient which can twist two substrates between lamination and a substrate and has structure 
among said two substrates one substrate It has the picture element electrode of the shape of a 
rectangle surrounded by the scan electrode arranged in the shape of a matrix, and the signal electrode. 
The picture element electrode of the shape of this rectangle has four corners. The long side and shorter 
side of said picture element electrode two, respectively The inside of four fields divided and made. In 
two fields, liquid crystal orientation processing is performed in the direction of a long side, and is 
performed in the direction of a shorter side in two fields of another side, respectively. While it is in the 
direction of a vertical angle of a picture element electrode mutually the substrate of another side In 
each of said four fields which orientation processing is performed so that it may become twist 
orientation to the field corresponding to said four fields, respectively, and contain one corner of the 
picture element electrode of the shape of said rectangle, respectively The liquid crystal display 
characterized by being the orientation where the liquid crystal molecule major axis which met in the 
direction of the diagonal line extended from said corner exists. 

[Claim 2] In the liquid crystal panel with which it fills up with the pneumatic liquid crystal containing the 
chiral ingredient which can twist two substrates between lamination and a substrate and has structure 
among said two substrates to one substrate The convex or concave structure is prepared in the 
periphery section of a rectangle-like unit picture element. The picture element of the shape of this 
rectangle has four corners. The long side and shorter side of said picture element two, respectively The 
inside of four fields divided and made, In two fields, liquid crystal orientation processing is performed in 
the direction of a long side, and is performed in the direction of a shorter side in two fields of another 
side, respectively. While it is in the direction of a vertical angle of a picture element mutually the 
substrate of another side In each of said four fields which orientation processing is performed so that it 
may become twist orientation to the field corresponding to said four fields, respectively, and contain one 
corner which is the picture element of the shape of said rectangle, respectively The liquid crystal display 
characterized by being the orientation where the liquid crystal molecule major axis which met in the 
direction of the diagonal line extended from said corner exists. 

[Claim 3] It is a liquid crystal display according to claim 1 or 2, and is characterized by the twist angle of 
twist orientation being 90 degrees. 

[Claim 4] It is a liquid crystal display according to claim 1 or 3. The substrate of another side In each of 
said four fields which orientation processing is performed so that it may become twist orientation to the 
field corresponding to four fields, respectively, and contain one corner of a rectangle-like picture 
element electrode, respectively It replaces with being the orientation where the liquid crystal molecule 
major axis which met in the direction of the diagonal line extended from said corner exists. In each of 
said four fields which orientation processing is not performed to the substrate of another side, and 
contain one corner of the picture element electrode of the shape of said rectangle, respectively, it is 
characterized by being the twist orientation where the liquid crystal molecule major axis which met in 
the direction of the diagonal line extended from said corner exists. 
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['Claim 5] It is a liquid crystal display according to claim 2 or 3. The substrate of another side In each of 
^ said four fields which orientation processing is performed so that it may become twist orientation to the 
field corresponding to four fields, respectively, ancl contain one corner which is a rectangle-like picture 
element, respectively It replaces with being the orientation where the liquid crystal molecule major axis 
which met in the direction of the diagonal line extended from said corner exists. In each of said four 
fields which orientation processing is not performed to the substrate of another side, and contain one 
corner which is the picture element of the shape of said rectangle, respectively, it is characterized by 
being the twist orientation where the liquid crystal molecule major axis which met in the direction of the 
diagonal line extended from said corner exists. 

[Claim 6] It is a liquid crystal display according to claim 4 or 5, and is characterized by realizing d/P=1/4 
between the chiral pitch P of the liquid crystal ingredient containing a chiral ingredient, and thickness d 
of the liquid crystal layer with which it filled up. 

[Claim 7] It is a liquid crystal display given [ to claims 1-6 ] in any 1 term, and liquid crystal orientation 
processing carries out rubbing of the orientation film, and it is characterized by the pre tilt angle 
discovered by said processing being less than 5 times. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention], This invention relates to the liquid crystal display which can perform high image 

display of display grace. 

[0002] 

[Description of the Prior Art] In a liquid crystal display, in order to obtain the high image of especially 
display grace, development of the display of the active-matrix drive method which used the. thin film 
transistor as a switching element is prosperous in recent years. 

[0003] NW (Normally White) mode of TN (Twisted Nematic) method is in the liquid crystal display mode 
widely used in the liquid crystal display of such an active matrix. TN method sandwiches the liquid 
crystal panel in which a liquid crystal molecule has between substrates the configuration twisted 90 
degrees with two polarizing plates. Moreover, NW mode is the direction of a major axis of the liquid 
crystal molecule with which the polarization shaft orientations of two polarizing plates intersected 
perpendicularly mutually and with which the polarization shaft of one polarizing plate is in contact with 
one substrate, parallel, or the mode that sticks the polarizing plate of one of these so that it may 
become perpendicular. In the case of NW mode of this TN method, in the low battery no electrical- 
potential-difference impressing or near [ a certain ] a threshold electrical potential difference, it 
becomes a white display, and it serves as a black display from it in a high electrical potential difference. 
[0004] Thus, it is because it is going to arrange a liquid crystal molecule to the sense of electric field, 
loosening torsion structure, it will change the polarization property of the light which passes a panel 
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according to the array condition of this molecule and the permeability of light will be modulated, if that a 
display image is obtained impresses an electrical potential difference to a liquid crystal panel. 
[0005] By the way, since the polarization property of light changes with the directions of incidence of 
the light which carries out incidence to a liquid crystal panel also in the state of the same molecular 
arrangement, the permeability of light differs to all the directions of incidence. That is, the property of a 
liquid crystal panel has a viewing-angle dependency. This viewing-angle dependency has the following 
descriptions. That is, in the case of NW mode, it is remarkable near the black display the liquid crystal 
molecule starts to the substrate by electrical-potential-difference impression. And the viewing-angle 
dependency at that time has the property of the symmetry mostly to a flat surface perpendicular to a 
substrate, including the direction of a major axis of the liquid crystal molecule near a liquid crystal layer 
core, and there is little change of a viewing-angle property. Since permeability changes with whenever 
[ incident angle / in case the beam of light which has a travelling direction in this flat surface carries out 
incidence to a substrate on the other hand ] remarkably, change of the viewing-angle property in this 
direction is large. 

[0006] Since rubbing processing is generally performed to the substrate 52 which counters in arrow- 
head 53 direction like drawing 13 while performing rubbing processing to the near-side substrate 50 in 
arrow-head 51 direction to a screen, the direction of a major axis of the liquid crystal molecule near the 
core of a liquid crystal layer aligns in the flat surface 54 perpendicular to substrates 50 and 52. 
Therefore, change becomes large in the vertical direction of a screen, and a viewing-angle property has 
a permeability property like drawing 14 in the vertical direction of this screen. On the other hand, about 
right and left, it is symmetrical, and change is small and has a permeability property like drawing 15 . 
[0007] In the TN liquid crystal display in such conventional NW mode, if the location which looks at a 
screen is changed, the technical problem from which how an image appears changes remarkably that the 
so-called angle of visibility is narrow will arise. For example, in the TN liquid crystal display which gave 
orientation like above-mentioned drawing 13 , if it sees from the upper part from a screen core, a black 
display will become what came floating white rapidly, and will become the low image of contrast. On the 
other hand, if it sees from a lower part, it will become a lifting and an image like the negative film of a 
photograph about tone reversal. Here, the direction from which tone reversal is started for convenience 
will be called the viewing-angle direction. Therefore, in the above-mentioned TN liquid crystal display, it 
can be said that it has the orientation of a down viewing angle. 

[0008] As an approach of solving the problem of such an angle of visibility, extensive viewing-angle- 
ization by the orientation split plot experiment is proposed (for example, JP,5-1 731 35,A). This changes 
the direction of orientation of liquid crystal in the minute field which cannot be recognized from the 
usual distance which looks at a screen and which approached. For example, if two orientation fields 
where the viewing-angle direction of the upper and lower sides in one picture element turns into an 
opposite direction are prepared in the case of TN mold with the above-mentioned viewing-angle 
property, it will be recognized as an average with an above viewing-angle property and a down viewing- 
angle property, and will become the permeability property of drawing 1 6 as shown in (a), and change of a 
viewing angle will become small. Since this property is realized also in each gradation, tone reversal is 
also eased. 

[0009] Furthermore, if an orientation field which has the viewing angle of a longitudinal direction is 
established in one picture element in addition to the viewing angle of the vertical direction, it will 
become the average of the viewing-angle property of four directions, and will become the permeability 
property of drawing 1 6 as shown in (b), and there is more little change of a viewing angle, in the range to 
the viewing angle of 60 degrees, tone reversal will also be lost and the outstanding display property will 
be acquired. 

[0010] Thus, the property excellent in the direction which made the orientation split plot experiment 
vertical and horizontal quadrisection from two division of the vertical direction is acquired. However, if 
the field which has the direction of [ other than the direction of four directions ] further is added and 
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the number of partitions is increased, shortly, the orientation field in which the polarization shaft 
£t » orientations and the direction of rubbing of a polarizing plate have include angles other than parallel or a 
rectangular cross will be generated, and greatly in response to the fact that the effect of the 
birefringence of liquid crystal, change of a permeability property will become large. Therefore, in an 
orientation split plot experiment, the quadrisecting method with an vertical and horizontal orientation 
field has the most excellent viewing-angle property. 
[0011] 

[Problem(s) to be Solved by the Invention] However, the following technical problems arise in such a TN 
liquid crystal display of an orientation quadrisection method. 

[0012] That is, in an orientation division method, the following approaches are taken as a means to 
establish the different direction of orientation, first, the predetermined direction after applying the 
orientation film on a substrate — the 1st rubbing — carrying out — after that — FOTORISO — after 
leaving a resist partially by law, the 2nd rubbing is performed in the different direction from the 1st 
rubbing. The orientation of the 1st direction of rubbing is maintained by such processing in the part 
which left the resist, and orientation of the part from which the resist was removed on the other hand 
can be carried out in the 2nd direction of rubbing. By such approach, the field where the directions of 
rubbing differed can be prepared, and it becomes possible to change orientation bearing of liquid crystal. 
[0013] By the way, in the case of the TN liquid crystal display of an orientation quadrisection method, 
the following two can be considered as an approach of preparing four orientation fields. The 1st 
approach is an approach of performing 4 times of rubbing which changed 90 degrees of directions at a 
time to each of the substrate of two upper and lower sides which put liquid crystal like drawing 17 . 
Arrow heads 24A-24D and arrow heads 25A-25D show the direction of rubbing, respectively. In this 
case, each of four fields which carried out orientation can do what has the torsion structure of the same 
direction. However, 4 times of rubbing processes and 3 times of FOTORISO processes are needed to 
one substrate, respectively. Therefore, the technical problem that a creation process increases very 
much arises. 

[0014] The 2nd approach is an approach of performing 2 times of rubbing which changed the direction of 
180 degree to each of a vertical substrate like drawing 18 . The directions of rubbing are indicated to be 
arrow heads 34A and 34B and arrow heads 35A and 35B, respectively. In this case, it can create to one 
substrate only by performing 2 times of rubbing processes, and 1 time of a FOTORISO process, 
respectively, and has the advantage in which it does not need to be easy and creation cost does not 
need to start compared with the 1st approach. However, in this case, two become right hand structure 
and, as for four TN orientation fields, other two become left hand structure. 

[0015] Thus, when the torsion field of two right and left is intermingled, the chiral ingredients which 
make only the direction of torsion stability cannot be paid like the usual TN liquid crystal display. 
Therefore, in order for four orientation to exist in stability, respectively, it is needed that the pre tilt 
angle produced to some extent by rubbing is high. This is for controlling the direction of orientation only 
by rubbing by the 2nd approach. Therefore, if a pre tilt is low, desired uniform quadrisection orientation 
will become also in the orientation part for acquiring an above viewing angle, possibility of becoming the 
direction of orientation of a down viewing angle is large, and is hard to be obtained. 

- . [0016] In order to obtain stable quadrisection orientation from the above thing, an orientation film 

ingredient with a high pre tilt angle with at least 5 degrees or more is required. In the film practical as 
current and an object for TFT, there are some from which the pre tilt angle of about 10 degrees is 
obtained. However, when passing through the FOTORISO process for carrying out orientation division in 
fact, the orientation film is exposed to solutions, such as a resist solvent, a developer, and exfoliation 
liquid, there are many to which a pre tilt angle falls to 5 degrees or less with these solvents, and 
satisfying quadrisection orientation is hard to be obtained. Therefore, the technical problem that 
development of the various solvents in the FOTORISO process which is excellent in solvent resistance 
and does not give a damage to the high orientation film ingredient and orientation film of a pre tilt angle 
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is needed occurs. 

[0017] This invention aims at being able to use the orientation film ingredient from the former, and 
offering TN liquid crystal display by the stable orientation quadrisection method in view of the above- 
mentioned trouble. 
[0018] 

[Means for Solving the Problem] 

In order to solve said technical problem, (1) The liquid crystal display of this invention In the liquid 
crystal panel with which it fills up with the pneumatic liquid crystal containing the chiral ingredient which 
can twist two substrates between lamination and a substrate and has structure among said two 
substrates one substrate It has the picture element electrode of the shape of a rectangle surrounded by 
the scan electrode arranged in the shape of a matrix, and the signal electrode. The picture element 
electrode of the shape of this rectangle has four corners. The long side and shorter side of said picture 
element electrode two, respectively The inside of four fields divided and made, In two fields, liquid 
crystal orientation processing is performed in the direction of a long side, and is performed in the 
direction of a shorter side in two fields of another side, respectively. While it is in the direction of a 
vertical angle of a picture element electrode mutually the substrate of another side In each of said four 
fields which orientation processing is performed so that it may become twist orientation to the field 
corresponding to said four fields, respectively, and contain one corner of the picture element electrode 
of the shape of said rectangle, respectively It is the orientation where the liquid crystal molecule major 
axis which met in the direction of the diagonal line extended from said corner exists. 
[0019] (2) Moreover, set the liquid crystal display of this invention to the liquid crystal panel with which 
it fills up with the pneumatic liquid crystal containing the chiral ingredient which can twist two ; 
substrates between lamination and a substrate and has structure. The convex or concave structure is 
prepared in one substrate among said two substrates at the periphery section of a rectangle-like unit 
picture element. The picture element of the shape of this rectangle has four corners. The long side and 
shorter side of said picture element two, respectively The inside of four fields divided and made, In two 
fields, liquid crystal orientation processing is performed in the direction of a long side, and is performed 
in the direction of a shorter side in two fields of another side, respectively. While it is in the direction of 
a vertical angle of a picture element mutually the substrate of another side In each of said four fields 
which orientation processing is performed so that it may become twist orientation to the field 
corresponding to said four fields, respectively, and contain one comer which is the picture element of 
the shape of said rectangle, respectively It is the orientation where the liquid crystal molecule major axis 
which met in the direction of the diagonal line extended from said corner exists. 
[0020] (3) The twist angle of twist orientation can be made into 90 degrees in the above (1) and (2). 
[0021] The liquid crystal display of this invention is set to above-mentioned (1) - (3). (4) Moreover, the 
substrate of another side In each of said four fields which orientation processing is performed so that it 
may become twist orientation to the field corresponding to four fields, respectively, and contain one 
corner of a rectangle-like picture element electrode (or picture element), respectively It replaces with 
being the orientation where the liquid crystal molecule major axis which met in the direction of the 
diagonal line extended from said corner exists. In each of said four fields which orientation processing is 
not performed to the substrate of another side, and contain one corner of the picture element electrode 
(or picture element) of the shape of said rectangle, respectively, it is the twist orientation where the 
liquid crystal molecule major axis which met in the direction of the diagonal line extended from said 
corner exists. 

[0022] (5) In the above (4), it can constitute so that d/P=1/4 may be realized between the chiral pitch P 
of the liquid crystal ingredient containing a chiral ingredient, and thickness d of the liquid crystal layer 
with which it filled up. 

[0023] (6) It is suitable that the pre tilt angle which liquid crystal orientation processing carries out 
rubbing of the orientation film, and is discovered by said processing is less than 5 times. This invention 
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can obtain the large high definition display of an angle of visibility by being able to obtain four stable 
twist orientation and realizing the twist liquid crystal display of an orientation quadrisection method by 
the above configurations. 
[0024] 

[Example] Hereafter, the 1st example of the liquid crystal display of this invention is explained. Drawing 

1 shows the top view of the liquid crystal display of this invention, (a) of drawing 2 shows the A-A' 
sectional view of drawing 1 , and (b) shows the B-B' sectional view of drawing 1 . Moreover, in (a) of 
drawing 3 , the D~D' sectional view of drawing 1 and (c) show the E~E sectional view of drawing 1 , and, 
as for the C-C sectional view of drawing 1 , and (b), (d) shows the F-F sectional view of drawing 1 . 
[0025] In drawing 1 - drawing 3 , this liquid crystal display has the liquid crystal (liquid crystal molecule 
6) injected into the part pinched by the picture element electrode 2 prepared on one substrate 1A, 
substrate 1B of another side, and one substrate 1A, the gate electrode 3, the source electrode 4 and 
TFT5, and one substrate 1 A and substrate 1B of another side. And one picture element field surrounded 
by the gate electrode 3 and the source electrode 4 has composition divided into 4 of the division 
orientation fields 7, 8, 9, and 10 fields. The picture element electrode 2 is formed in the shape of a 
rectangle like illustration, and it is constituted so that it may have four corners. Moreover, a 
counterelectrode 11, the orientation film 12A and 12B, and line of electric force 13 are shown in drawing 

2 - drawing 3 . 

[0026] Drawing 4 is a photo mask at the time of carrying out^division orientation, 17 is a translucent part 
and 18 is the mask section. Drawing 5 is drawing showing the direction of rubbing, and the directions 
14A and 14B of rubbing by the side of substrate 1A and the directions 15A and 15B of rubbing by the 
side of substrate 1B are shown. 

[0027] In the above configuration, if a liquid crystal display is made to drive, a predetermined signal will 
be inputted into the gate electrode 3 and the source electrode 4, and drawing 2 and line of electric force 
13 like 3 will arise between the gate electrode 3-picture element electrodes 2 and between the source 
electrode 4-picture element electrodes 2. Since the liquid crystal molecule 6 tends to arrange the sense 
in the direction of line of electric force, the liquid crystal molecule near the picture element electrode 2 
has started so that the direction of the gate electrode 3 or the source electrode 4 may separate from 
the interface of the picture element electrode 2. That is, in the orientation field divided into four, the 
liquid crystal molecule 6 tends to start in the direction which differed about 90 degrees at a time, 
respectively. The sense to which this liquid crystal starts determines an angle of visibility. 
[0028] In the case of drawing 1 .the orientation field 7 has the viewing-angle .property of the direction 
of the upper right, and, in the lower left and the orientation field 10, the upper left and the orientation 
field 9 have [ the orientation field 8 ] a lower right viewing-angle property in it. Therefore, it means that 
the orientation field which has four viewing-angle properties was formed in one picture element field. In 
such a thing, if this image is observed from the usual distance which looks at an image, even if the 
property used as the average of four viewing-angle properties is acquired and it changes the include 
angle to see, the large display of an angle of visibility will be obtained that there is [ therefore ] little 
property change. 

[0029] The liquid crystal panel with such a configuration is the following, and was able to be made and 
created. First, on substrate 1A in which the picture element electrode 2, the gate electrode 3, the 
source electrode 4, and TFT5 are formed, when RN740 made from Nissan Chemistry was applied by 
print processes and heat hardening was carried out on 250 degrees C and the conditions for 60 minutes 
in oven, with a thickness of about 50nm orientation film 12A was formed. About this orientation film 12A, 
orientation processing was performed by rubbing by the rayon cloth. The direction of rubbing at this time 
was the direction of 14A of drawing 5 , and was parallel to the source electrode 4. 
[0030] next, an orientation film 12A top — Tokyo — Adaptation — make — the spin coat of 
POJIREJISUTO OFPR5000 was carried out, heat hardening was carried out on 110 degrees C and the 
conditions for 90 seconds with the hot plate, and about 1 -micrometer resist film was obtained. Tokyo 
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after exposing for about 4 seconds with an ultrahigh pressure mercury lamp using a photo mask still like 
* drawing 4 — Adaptation — negatives were developed by developer NMD-3 of make. Then, the 
orientation fields 7 and 9 were covered by the resist, and a pattern with which the orientation film 
exposes the orientation fields 8 and 10 was obtained. 

[0031] Thus, about substrate 1A to which patterning of the resist was carried out, orientation 
processing was performed by rubbing by the rayon cloth. The direction of rubbing at this time was the 
direction of 14B of drawing 5 , and was parallel to the gate electrode 3. Then, substrate 1A was dipped 
and rocked for about 3 minutes to the acetone, and the resist was exfoliated. 
[0032] According to the above process, as for orientation film 12A on substrate 1 A, orientation 
processing was performed in parallel with the gate electrode 3 in the orientation fields 8 and 10 in 
parallel with the source electrode 4 in the orientation fields 7 and 9. 

[0033] although the process same also about substrate 1B of another side as the above was given — 
the direction of rubbing processing — substrate 1A — differing — **** — 15A and 15B of drawing 5 — 
orientation processing [ like ] was made to be performed. That is, the orientation fields 7 and 9 are 
parallel to the gate electrode 3, and carried out the orientation fields 8 and 10 as [ in parallel / with the 
source electrode 4 ]. 

[0034] The substrates 1A and 1B which passed through the above-mentioned process were made to 
counter by the side with an electrode, after sticking so that between substrates may be set to about 5 
micrometers, liquid crystal MTby Chisso Corp.5062LA was poured into the substrate gap section, and 
the liquid crystal display was obtained. The chiral material CN which can be twisted to the 
circumference of the left was added, and MT5062LA was prepared so that a chiral pitch might be set to 
80 micrometers. It was made for the twist angle of twist orientation to become 90 degrees. 
[0035] In order to check what pre tilt the orientation film which performed orientation processing has 
through such a FOTORISO process, the liquid crystal cell for pre tilt measurement which gave the 
above-mentioned process was created. Two substrates were stuck and the thickness between 
substrates was about 20 micrometers so that this liquid crystal cell might serve as homogeneous 
orientation, the Chisso Corp. make by which, as for the liquid crystal ingredient, chiral material is not 
added — it was MT5062XX. When this liquid crystal cell was measured by the crystal rotation method, 
the pre tilt angle was about 1 degree. 

[0036] The polarizing plate was stuck on the both sides of the liquid crystal panel created as mentioned 
above so that it might become a cross Nicol's prism, and the liquid crystal display was obtained. The 
signal was inputted into this liquid crystal display, and that angle-of-visibility property was evaluated. 
The signal level was changed, and when the include angle was changed in the vertical direction and the 
brightness in 8 gradation of a before [ from full-screen confession voice / a black condition ] was 
measured in it to the screen, a property like drawing 6 was acquired. From this drawing 6 , at less than 
60 degrees of upper and lower sides, five or more contrast is secured, and there is also no reversal 
between each gradation, and it was checked that the viewing-angle property which was very excellent 
had been acquired. Moreover, it became clear that the angle of visibility of the liquid crystal display with 
which the longitudinal direction also shows the same property and was obtained in this 1st example is 
very large. 

[0037] Although the orientation film 12A and 12B with which a pre tilt angle becomes 1 degree was used 
in this 1st example, in order to check behavior when a pre tilt angle becomes high, it inquired by creating 
what changed the orientation film ingredient. The used orientation film was RN747 and RN753 made 
from Nissan Chemistry. Each pre tilt angle was about 3. degrees in RN747, and was about 5 degrees in 
RN753. 

[0038] When the orientation film with such a high pre tilt angle was used, it did not become equal 
division to think that it made it divide into four orientation fields, but the orientation fields 7 and 8 
became large compared with the orientation fields 9 and 10 like drawing 7 in RN747. in RN753, the 
orientation fields 9 and 10 corrode to the orientation fields 7 and 8 like drawing 8 — having had — 
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coming — just — being alike — only two orientation fields 7 and 8 have been lost. If the cause which 
became such is considered and rubbing processing will be performed in the direction of an arrow head 
like drawing 5 originally, it will incline and a rod-like liquid crystal molecule will carry out orientation of 
the molecule end by the side of the tip of an arrow so that it may separate from a substrate interface. 
Although this tilt angle is a pre tilt angle, if this pre tilt angle is equal between vertical substrate 1A and 
1B, the liquid crystal molecule of a liquid crystal layer core will become parallel to a substrate. If an 
electrical potential difference is impressed between up-and-down substrate 1A and 1B in this condition, 
the sense which stands as for a liquid crystal molecule will not be specified. It is the sense of the line of 
electric force 13 which produces such orientation between the gate electrode 3-picture element 
electrodes 2 and between the source electrode 4-picture element electrodes 2, and the configuration of 
this invention has specified the sense which stands as for the liquid crystal molecule 6 in the four 
directions. That is, in each orientation fields 7, 8, 9, and 10, the major axis of the liquid crystal molecule 
6 will exist in the direction of the diagonal line extended from the corner of the rectangle-like picture 
element electrode 2. However, if a pre tilt angle is high, it will be easy to produce a difference with the 
variation by the rubbing process, an orientation film hardening process, etc. to depend in the pre tilt 
angle between vertical substrate 1A and 1B, and liquid crystal will carry out orientation along the 
inclination in the direction of a substrate with a high pre tilt angle. If the sense of this inclination 
becomes the sense of line of electric force, and reversely, the orientation of the direction of desired will 
become is hard to be obtained, and it will not become uniform division orientation. Since the difference 
of the pre tilt angle which it is between vertical substrate 1A and 1B also becomes small so that a pre 
tilt angle is low, it is desirable for a pre tilt angle to be low. 

[0039] In view of the above examination result, the pre tilt angle of the orientation film 12A and 12B was 
understood that it is required to be lower than 5 degrees in this invention. Hereafter, the 2nd example of 
the liquid crystal display of this invention is explained. 

[0040] Drawing 9 shows the top view of the liquid crystal display of the 2nd example of this invention. 
Moreover, in (a) of drawing 10 , the D-D' sectional view of drawing 9 and (c) show the E-E' sectional 
view of drawing 9 , and, as for the C-C sectional view of drawing 9 , and (b), (d) shows the F-F' 
sectional view of drawing 9 . 

[0041] The liquid crystal display of drawing 9 is SiNx for heights formation prepared in the periphery of 
one substrate 1A, substrate 1B of another side, the picture element electrode 2 prepared on one 
substrate 1A, and the picture element electrode 2. It has : composition with the liquid crystal (liquid 
crystal molecule 6) poured into the gap of the film 20, and one substrate 1A and substrate IB of 
another side. And in the picture element field, it has composition divided into 4 of the orientation fields 7, 
8, 9, and 10 fields. In addition, the photo mask at the time of carrying out division orientation is as 
drawing 4 of the 1st example, and makes the direction of rubbing completely the same as drawing 5 of 
the 1st example. 

[0042] SiNx [ in / on the above configuration and / substrate 1A ] The orientation of the liquid crystal 
molecule near [ which was formed by the film 20 ] heights is as follows. That is, in the part by which 
rubbing was carried out in the rectangular direction, although the pre tilt angle of the part by which 
rubbing was carried out in parallel to heights is discovered by rubbing, since liquid crystal carries out 
orientation along the inclination of heights, a pre tilt angle becomes high rather than the include angle 
discovered by rubbing. Therefore, in drawing 9 , orientation is carried out so that a liquid crystal 
molecule may separate on a top, left-hand side, the bottom, and right-hand side to space, respectively 
near the heights of the orientation fields 7, 8, 9, and 10. The direction formed by the liquid crystal 
molecule by using orientation near these heights as a nucleus is prescribed by each orientation fields 7, 
8, 9, and 10. That is, in each orientation fields 7, 8, 9, and 10, the major axis of the liquid crystal 
molecule 6 will exist in the direction of the diagonal line extended from the corner of the rectangle-like 
picture element electrode 2 like [ this example smell ] the 1st example. Therefore, the orientation field 7 
has the viewing-angle property of the direction of the upper right, and, in the lower left and the 
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orientatipn field 10, the upper left and the orientation field 9 have [ the orientation field 8 ] a lower right 
viewing-angle property. Therefore, it means that the orientation field which has four viewing-angle 
properties was formed in one picture element field, and if this image is observed from the usual distance 
which looks at an image, even if the property used as the average of four viewing-angle properties is 
acquired and it changes the include angle to see, the large display of an angle of visibility will be 
obtained that there is [ therefore ] little property change. 

[0043] The heights of such a substrate of a configuration are the following, and were made and created. 
That is, it is SiNx by the plasma-CVD method on an electrode first About 300nm of film 20 is formed, 
and it is SiNx at the after that and FOTORISO technique. It obtained by carrying out patterning. On the 
occasion of patterning, the etching reagent used the hydrofluoric-acid water solution. Moreover, the 
completely same technique as the 1st example was used for the orientation division means and the 
liquid crystal panel creation means. 

[0044] Also in the liquid crystal display in this example, when the viewing-angle property was measured, 
the same property as the 1st example was shown, and it became clear that an angle of visibility is very 
large. In addition, the same result can be obtained even if it forms a crevice instead of forming heights 
as mentioned above. 

[0045] Hereafter, the 3rd example of the liquid crystal display of this invention is explained. In the liquid 
crystal display of this 3rd example, one substrate was considered as the completely same configuration 
as substrate 1A in the 1st example. That is, the direction of rubbing about substrate 1 A of one of these 
is shown in drawing 11 . Although the orientation film is applied on the counterelectrode, as for the 
substrate of another side, rubbing processing shall not be made at all. This point differed from the first 
example. 

[0046] And it stuck so that between substrates might be set to 5 micrometers, after making the side 
which has an electrode in these two substrates counter. Then, the chiral material CN which can be 
twisted to liquid crystal MT5062XX by Chisso Corp. at the circumference of the left was added to the 
substrate gap section, and the liquid crystal with which the chiral pitch was set to 20 micrometers was 
poured in. That is, it was made for a chiral pitch to be 4 times the thickness of a liquid crystal layer. 
Then, it can twist according to the torsion force by chiral material, it has structure, and orientation 
which intersects perpendicularly with orientation bearing of substrate 1 A exactly was obtained in the 
interface with substrate 1B as the liquid crystal molecule of a near [ an interface with substrate 1A ] 
took orientation bearing by rubbing and separated from substrate 1A. Therefore, the obtained liquid 
crystal orientation became a thing with the four same orientation fields as the 1st; example in the 
bearing and the direction of torsion. 

[0047] Thus, although the amount of chiral material showed the permeability-voltage characteristic [ like 
drawing 1 2 ] only many parts of whose are as compared with the 1st example and light was penetrating 
a little near the black display when the display property of the obtained liquid crystal display was 
checked, contrast measurement of the white display / black display by the luminance meter showed 100 
or more, and showed the good image. Moreover, about the viewing-angle property, the same property as 
the 1st example was acquired by coincidence, and it was checked that it is a liquid crystal display with a 
very large angle of visibility. 

[0048] Hereafter, the 4th example of the liquid crystal display -of this invention is explained. In the liquid 
crystal display of this 4th example, one substrate shall be the completely same configuration as 
substrate 1 A in the 2nd example, and the convex structure should be formed in the periphery of a 
picture element electrode. And like the 3rd example, although the orientation film is applied on the 
counterelectrode, rubbing processing shall not be made at all by the substrate of another side. This 
point differed from the 2nd example. 

[0049] The poured-in liquid crystal added the chiral material CN which can be twisted to liquid crystal 
MT5062XX by Chisso Corp. at the circumference of the left like the 3rd example, and the chiral pitch 
was prepared by 20 micrometers. 
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[0050] The obtained liquid crystal orientation became a thing with the four same orientation fields as the 
^ 3rd example in the bearing and the direction of torsion. Thus, when the display property of the obtained 
liquid crystal display was checked, the same property as the 3rd example was acquired, and it was 
checked that it is a liquid crystal display with a very large angle of visibility. 
[0051] 

[Effect of the Invention] It becomes possible as mentioned above according to this invention for there 
to be little change of a display image, no matter it may be stabilized, it can obtain orientation which has 
the viewing^angle property of four directions in the minute field in a liquid crystal panel which 
approached and it may look at it from what part of a screen by this, and to acquire a very large viewing^ 
angle property, and to obtain high definition graphic display. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the configuration of the liquid crystal display of the 1st example of 
this invention. 

[Drawing 2] It is the sectional view of the liquid crystal display of drawing 1 . 
[Drawing 3] It is the sectional view of the liquid crystal display of drawing 1 . 

[Drawing 4] It is the top view of the photo mask used in the creation process of the liquid crystal display 
of drawing 1 . 

[Drawing 5] It is the top view showing the rubbing processing direction in the creation process of the 
liquid crystal display of drawing 1 . 

[Drawing 6] It is the viewing-angle property Fig. of the liquid crystal display of the 1st example of this 
invention. 

[Drawing 7] It is a top view showing an example of the configuration of the orientation field divided into 
the ununiformity. 

[Drawing 8] It is a top view showing an example of the configuration of the orientation field divided into 
the ununiformity. 

[Drawing 9] It is the top view showing the configuration of the liquid crystal display of the 2nd example 
of this invention. 

[Drawing 10] It is the sectional view of the liquid crystal display of drawing 9 . 

[Drawing 1 1] It is the top view showing the rubbing processing direction in the creation process of the 
liquid crystal display of drawing 9 . 

[Drawing 1 2] It is drawing showing the electrical-potential-difference-permeability property of the liquid 
crystal display of the 3rd example of this invention. 

[Drawing 1 3] It is the top view showing the rubbing processing direction in the conventional liquid crystal 
display. 

[Drawing 1 4] It is drawing showing an example of the viewing-angle property of the vertical direction of 
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tfie conventional liquid crystal display. 

[Drawing 1 5] It is drawing showing an example of the viewing-angle property of the longitudinal direction 
of the conventional liquid crystal display. 

[Drawing 16] It is the viewing-angle property Fig. of the liquid crystal display of the conventional 
orientation division method. 

[Drawing 1 7] It is drawing showing the rubbing processing direction in the creation process of the liquid 
crystal display of the conventional orientation division method. 

[Drawing 18] It is drawing showing the rubbing processing direction of the conventional orientation 
division method. 
[Description of Notations] 
1A Substrate 
1B Substrate 

2 Picture Element Electrode 

6 Liquid Crystal Molecule 

7 Orientation Field 

8 Orientation Field 

9 Orientation Field 

10 Orientation Field 
12A Orientation film 
1 2B Orientation film 

13 Line of Electric Force 
14A The direction of rubbing 
14B The direction of rubbing 
15A The direction of rubbing 
15B The direction of rubbing 
20 SiNx Film 



[Translation done.] 
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